In recent years, the problem of large-scale production suspension of domestic enterprises and unemployment of laborers brought about by environmental governance is becoming increasingly serious. How to reduce the negative externalities of environmental governance has become an urgent practical problem that needs to be solved. Based on the Cobb-Douglas production function model, this paper introduced the mediating effect model with technological innovation as the intermediate variable to study the impact of environmental governance on employment. We chose Beijing-Tianjin-Hebei and surrounding areas with serious pollution as research objects, and used the panel data from 2005 to 2015 for empirical test. The results show that environmental governance has a positive effect on employment, and the high-intensity environmental governance will stimulate technological innovation, thereby stimulating employment growth. In the process of environmental governance, decision-making departments can not only effectively control environmental pollution by promoting technological innovation, but also reduce unemployment caused by environmental governance.
INTRODUCTION
There is a strong contrast between the people's yearning for a better life of ecological civilization and the increasingly serious environmental pollution caused by the industrial enterprises' pursuit of maximum profits at the expense of unconstrained high energy consumption. Environmental pollution has become a pain point affecting the national economy and people's livelihood. According to Greenpeace (2016) , the most serious air pollution in 2016 has affected 460 million people, and its pollution level is six times that of the daily indicators of the World Health Organization (http://www.ftchinese.com/story/001070643?dailypop&arc hive). In order to cope with the increasingly serious environmental problems, the Chinese government has gradually strengthened the control of environmental pollution and issued a series of pollution prevention and control policies. In addition, important strategic measures such as regional cooperation in pollution control should be taken to improve the ecological environment by drawing on the mature pollution control experience of *Corresponding author: E-mail: m18292088518@163.com. Tel/Fax: +86-18292088518.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License developed countries such as Europe and the United States. The implementation of series of measures such as fog and haze weather stop production, VOCs charges, time-limited relocation and factory clearing has made certain achievements in the construction of environmental and ecological civilization. Environmental governance has achieved good results, environmental risks have been effectively controlled, the environmental governance has undergone qualitative change from cognition to practice, the total discharge of major pollutants has been greatly reduced, the intensity of pollution control has been gradually strengthened, and law enforcement supervision has been unprecedentedly strict. And the revision of the Law of the People's Republic of China on the Prevention and Control of Atmospheric Pollution (http://www.jingbian.gov.cn/info/contentView.jsp?info_id= 62936&site_id=CMSjingbian) and the promulgation of the plan for the prevention and control of atmospheric pollution (http://www.jingbian.gov.cn/gk/zfwj/gwywj/41211.htm) demonstrate the determination of the state to control air pollution with iron fist.
However, as mentioned by the Ministry of Environmental Protection of China (2017) that fighting the battle against environmental pollution was not only a systematic project, a livelihood project, but also related to the sustainable development of economy and social harmony and stability. Taking employment as an example, under the unprecedented strict environmental pollution control policy, many places have experienced the wave of enterprises to stop production, limit production, and close down, especially for small and medium-sized enterprises and energy-consuming enterprises. The unemployment tide of industrial workers has accompanied, and the employment panic has increased day by day, triggering a new round of social conflicts. Qin et al. (2018) has also pointed out that China is facing the challenge of "three phases superposition". The economic downturn, structural adjustment and digestion of excessive production capacity may cause very serious unemployment problems. As the basis of people's livelihood, employment is directly related to social harmony, stability, and a virtuous circle of national economic and social development. Therefore, under the national macro-environmental governance policy, how to explore more effective solutions to further improve the employment rate of skilled workers, enhance people's well-being, and promote the harmonious development of society has become a social problem that urgently needs to be solved. This paper took Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning and Shandong as the research objects. The data was selected from the relevant panel data of the seven provinces from 2005 to 2015 to study the relationship between environmental governance and employment. It also introduced technology innovation as an intermediate variable to explore the impact of negative externalities of environmental governance on employment, which provided a reference for government decision-making departments to formulate differentiated governance policies for different regions.
LITERATURE REVIEW
Through the scientific analysis of domestic and foreign research results, the relationship between environmental governance and employment in the theoretical community can be summarized into three aspects: positive impact, negative impact, and unclear impact. The first view is that environmental governance has a positive impact on employment. Morgenstern et al. (2002) found that in the four heavily polluting industries such as papermaking, plastics, gasoline smelting and steel, due to the strengthening of environmental governance, the polluting industry needs to put more labor into pollution control, thereby slowing down unemployment. Bezdek et al. (2008) found that environmental governance has a positive effect on employment, as new job opportunities such as environmental engineers and ecologists have been created through environmental protection. Similarly, domestic scholars have reached similar conclusions on this basis. Wang et al. (2013) found through theoretical research on production effects and demand effects that environmental governance would promote employment in industrial sectors when the intensity of environmental governance reached a certain threshold. Likewise, Li et al. (2014 Li et al. ( , 2015 found that there was a U-shaped relationship between environmental governance and employment. Yan et al. (2016) studied the impact of environmental governance on employment from the aspects of industrial structure, technological progress and FDI, and finally found that through the adjustment and improvement of industrial structure, environmental governance would indirectly promote the growth of employment. Thus it can be seen that the strengthening of environmental governance does not necessarily reduce the amount of employment.
The second view is that environmental governance has a negative impact on employment. Greenstone et al. (2002) used US corporate datas to conduct empirical research and found that the implementation of the revised Clean Air Act would result in the loss of approximately 59,000 jobs in counties that did not meet the standards. Dissou and Sun (2013) used the general equilibrium theory model to assess the impact of carbon reduction policies on employment, found that this policy would have adverse effects on employment and livelihood. Fan and Mu (2017) used the panel threshold model and applied the employment data of laborers in 30 provinces (cities) in China to conduct empirical analysis. They found that the increase of environmental governance intensity was the most disadvantageous for migrant workers. Sun and Yang (2017) used the double difference method to analyze the relationship between the "two control zones" policy and employment, and found that the implementation of the "two control zones" policy was not conducive to the improvement of the overall employment level of the city. (The "two control zones" policy belongs to a means of environmental governance and is an exclusive term in the field of environmental protection. It refers to the abbreviation of acid rain control zone or SO 2 pollution control zone. The Law of Prevention and Control of Atmospheric Pollution stipulates that according to natural conditions such as meteorology, topography and soil, areas where acid rain has occurred or where other SO 2 pollution is serious may be classified as acid rain control zone or SO 2 pollution control zone, that is "Two control zones").
The third view is that the impact of environmental governance on employment is uncertain. Walker et al. (2011) believed that the impact of environmental governance on employment was actually the redistribution of employment between industries, rather than the level of employment across the economy. Shimer (2013) found through empirical research that the uncertainty of the impact of environmental governance on employment mainly came from the substitution effect between labor and pollutant emissions. Because the substitution rate of these two factors in different industries was different, the final total effect was also uncertain. Liu et al. (2018) found that there is a U-shaped relationship between environmental regulation and individual employment probability, and the impact of environmental regulation on employment of workers in different regions, industries and household registration is different. Li et al. (2016) used the panel model to study the relationship between environmental governance and employment, and found that their relationship was a nonlinear U-shaped relationship, which had some uncertainty on the impact of employment.
Although there are differences between the three viewpoints, they all believed that environmental governance had a non-negligible effect on employment. Based on this, this paper firstly combined the C-D production function and the mediating effect model based on the existing research on environmental governance and employment relationship, aiming to study the impact of environmental governance on employment by constructing the path of environmental governancetechnological innovation-employment. Secondly, using the investment in pollutants control and SO 2 removal as the indicators of environmental governance, this paper studied how environmental governance affects employment through technological innovation under these two indicators. Finally, the related robustness tests of OLS, FE, 2SLS and GMM were used to test the relationship between variables and employment. This again demonstrates that the impact of environmental governance on employment can be mitigated by strengthening technological innovation.
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RESEARCH DESIGN 
Parameters and variables

Control variables:
it K is the capital stock of each province, which is expressed by the annual net value of fixed assets in each province.
it GDP is the level of regional economic development, which is expressed by the actual GDP of each province in China.
it W is the regional wage level, which is expressed by the average wage level in each province.
it IS is the regional industrial structure, which is expressed by the ratio of the tertiary industrial output value of each province to the actual GDP of each province.
Model developed
This paper referred to the methods of Bohringer et al. (2012) and Gan et al. (2015) and Jiang (2017) , and assumed that the production function is a Cobb-Douglas function, namely: it IS is the regional industrial structure. Therefore, the modified Cobb-Douglas production function on the relationship between environmental governance and employment is shown in Equation 1:
In the Equation 1,   1  2  3  4  5  6 , , , , ,       are all parameters greater than 0 and less than 1. Then take the natural logarithm on both sides of the production function to get the Equation 2. 56  1  2  4  1  2  3  4  5  6  3  3  3  3  3  3 1 , , , , , 
Where,

it is a random disturbance term. To further study the impact of environmental governance on employment. This paper mainly referred to the mediating effect test method of Wen et al. (2004) , and on the basis of Equation 3, to rebuild it. Thus, a mediating effect model based on technological innovation as mediator variable was constructed, as shown in Equation 4:
Where, the mediating effect is determined by the coefficient of the second equation 
the mediating effect test procedure diagram is shown in Figure 1 . 
Sample selection and data source
EMPIRICAL ANALYSIS Descriptive statistics and correlation analysis of variables
Before conducting the mediating effect test, the basic descriptive statistical analysis and correlation analysis were performed on each variable. The analysis results are shown in Table 2 . Table 2 shows the descriptive statistical result of each variable. There are mainly eight research variables and the number of samples for each variable is 77, respectively. What's more, there is a great difference lnL is the natural logarithm of the total annual employment; lnA is the natural logarithm of the technology level; lnK is the natural logarithm of the net value of fixed assets; lnGDP is the natural logarithm of the gross domestic product; lnEN is the natural logarithm of pollution control investment; lnP is the natural logarithm of annual removal of SO2; lnW is the natural logarithm of average wage level; lnIS is the natural logarithm of industrial structure.
between the maximum value and the minimum value of each variable, And the average value level is higher, indicating a higher degree of dispersion between variables. Among them, the coefficient of variation of environmental governance is 0.13. However, the statistical characteristics of the main variables do not fully reflect the relationship between environmental governance and employment. To this end, the Pearson correlation test was carried out for each variable in this paper. The test results are shown in Table 3 .
From Table 3 , it can be found that there is a positive correlation between investment in environmental governance EN and the employment L , and the correlation coefficient is 0.764, which is significant at the 1% confidence level. When environmental governance is measured by SO 2 removal, it is also positively correlated with employment. The correlation coefficient is 0.257, and it is significant at 5% confidence level. This indicates that there is a positive correlation between environmental governance and employment in Beijing-Tianjin-Hebei and surrounding areas. In addition, technological innovation, capital stock and economic development level are also positively correlated with employment, which are significant at the 1% confidence level. Although the wage level and regional industrial structure are positively correlated with employment, they are not significant. It lnL is the natural logarithm of the total annual employment; lnA is the natural logarithm of the technology level; lnK is the natural logarithm of the net value of fixed assets; lnGDP is the natural logarithm of the gross domestic product; lnEN is the natural logarithm of pollution control investment; lnP is the natural logarithm of annual removal of SO2; lnW is the natural logarithm of average wage level; lnIS is the natural logarithm of industrial structure. The correlation coefficient between variables is Pearson correlation coefficient matrix, the significance test of correlation coefficient of pairing coefficient is two-sided test; **indicates significant correlation at 1% bilateral confidence level, *indicates a significant correlation at the 5% bilateral confidence level.
can be seen from the basic Pearson test results that there is a positive correlation between environmental governance and employment in each province of BeijingTianjin-Hebei and surrounding areas.
The impact of environmental governance on employment
In order to further study the impact of environmental governance on employment, this paper took the pollutant control investment EN and SO 2 removal P as the measurement variables of environmental governance. SPSS19.0 software was used to test their relationship with employment, respectively ( Table 4) . The regression results of the first column of environmental governance and employment in Table 4 show that there is a significant positive correlation between environmental governance and employment at the level of 1%. The correlation coefficient is 0.567. After adding the mediating variable of technological innovation in the second column, the relationship between environmental governance EN and employment L is still significantly positive correlation, and the correlation coefficient is 0.201. After adding the variables such as capital stock, wage level, economic growth level and industrial structure in the third column, there is still a positive correlation between environmental governance and employment. The correlation coefficient is 0.269, which is significant at 1% confidence level. Similarly, the results in columns (4)-(6) of Table 4 show that environmental governance with SO 2 removal as a measurement of indicators, whether it is a univariate regression, or a regression between median variables or other explanatory variables and employment. There is a positive correlation between environmental governance and employment, and they are significant at the 1 and 5% confidence levels, respectively. The test results show that whether it is the pollution control investment as the measurement variable of environmental governance, or the SO 2 removal as the measurement variable of environmental governance, environmental governance has always been positively correlated with employment.
Analysis of the mediating effect of environmental governance on employment through introducing technological innovation
After a series of analysis and testing of each variable, it is found that environmental governance has a positive effect on employment. On this basis, this paper introduced technological innovation as a mediating variable, and the investment amount of pollutant control and SO 2 removal were taken as the measurement indicators of environmental governance, respectively. To study how environmental governance stimulates technological innovation to reduce the negative externalities of environmental governance. We first examined technological innovation as a mediating variable to mitigate the impact of negative externalities of environmental governance on employment. The results are shown in Table 5. Step 1: Take the employment as dependent variable and environmental governance as independent variable, and carry out regression analysis on it.
Step 2: Regression analysis was carried out again with technological innovation as dependent variable and environmental governance as independent variable.
Step 3: Regression with the employment as the dependent variable, technological innovation and environmental governance as independent variables, and the control variables were added to each regression equation. Firstly, lnA is the natural logarithm of the technology level; lnK is the natural logarithm of the net value of fixed assets; lnGDP is the natural logarithm of the gross domestic product; lnEN is the natural logarithm of pollution control investment; lnP is the natural logarithm of annual removal of SO2; lnW is the natural logarithm of average wage level; lnIS is the natural logarithm of industrial structure. Note: ***, **, and * indicate significant at the confidence level of 1, 5 and 10%, respectively.
the environmental governance coefficient in step 1 was tested, and if the result was significant, proceeding to step 2, otherwise the test was terminated. As can be seen from Table 4 , the regression coefficient of environmental governance is 0.813, and it is significant at the 1% confidence level. Therefore, the second step and the third step can be performed. If the regression coefficient of environmental governance in the second step and the regression coefficient of technological innovation in the third step are significant, the mediating effect is significant. As shown in Table 5 , the two coefficients of environmental governance are 1.035 and 0.266, respectively, which are all significant at the 1% confidence level. Therefore, environmental governance has a significant impact on employment through prompting technological innovation. The results are shown in Table 5 . From the regression results of Panel A in Table 4 , it can be seen that each province in the Beijing-Tianjin-Hebei and surrounding areas would mitigate the impact of negative externalities of environmental governance on employment by strengthening technological innovation as a means of regulation. Among them, environmental governance plays a positive role in promoting technological innovation. Moreover, by strengthening technological innovation capabilities, it can effectively mitigate the impact of the negative externalities of environmental governance on employment. Under the storm of high-intensity environmental governance, if enterprises want to survive and meet the emission targets set by the state, they must reduce the emission of pollutants by increasing scientific and technological research and development, strengthening investment in technological innovation, and introducing technological talents. To a certain extent, this has created jobs with high technical content, thereby alleviating the adverse effects of environmental governance on the employment of workers. The Z statistic in the Sobel test is 2.1209, which is more than the critical value at the 5% significance level. Therefore, there exists a mediating Mediating effect / Total effect =-98.08%
lnL is the natural logarithm of the total annual employment; lnA is the natural logarithm of the technology level; lnENit is the natural logarithm of pollution control investment; lnPit is the natural logarithm of annual removal of SO2; lnWit is the natural logarithm of average wage level; lnISit is the natural logarithm of industrial structure. Note: *, **, *** indicate significant at the confidence level of 10, 5, and 1%, respectively.
effect with technological innovation as a mediating variable. The mediating effect accounts for 32.61% of the total effect, indicating that technological innovation is conducive to mitigating the adverse impact of environmental governance on employment. Similarly, the regression results of Panel B show that in the impact of environmental governance on employment, there is also a mediating effect of technological innovation as a mediating variable. However, it can be found that in the process of environmental governance, SO 2 removal is taken as a measurement index, and environmental governance is inversely proportional to input in technological innovation. The main reason is that with the strengthening of environmental governance, the amount of pollutants removed in each province of Beijing, Tianjin and Hebei and surrounding areas is also increasing. Nevertheless, the technical input and technological innovation capabilities of various provinces are limited. The investment of decontamination equipment is also small, which shows the importance of technological innovation in environmental governance. From the third step in Panel B, it can be found that environmental governance has promoted employment after adding technological innovation variable. It can be seen that, although the measurement indicators of environmental governance are different, environmental protection can not only reduce environmental pollution, but also alleviate the problem of unemployment tide in local areas caused by the negative externalities of "one-size-fits-all" environmental governance. lnA is the natural logarithm of the technology level; lnK is the natural logarithm of the net value of fixed assets; lnGDP is the natural logarithm of the gross domestic product; lnEN is the natural logarithm of pollution control investment; lnP is the natural logarithm of annual removal of SO2; lnW is the natural logarithm of average wage level; lnIS is the natural logarithm of industrial structure. Note: *, **, *** indicate significant at levels of confidence of 10, 5, and 1%, respectively.
Robust test
In order to ensure that the regression results are not affected by measurement indicators of environmental governance and control variables. In this paper, the statistical methods such as ordinary least squares estimation (OLS), FE test, 2SLS and GMM test were used to test the impact of environmental governance on employment. The results are shown in Table 6 . From Table 6 , we can find that in OLS test, 2SLS and GMM test, whether environmental governance is based on the investment in pollutant control or SO 2 removal as a measurement indicator, there is a positive correlation between environmental governance and employment, and it is significant at 1% confidence level. Similarly, the mediator of technological innovation is also positively correlated with employment, which again validates the conclusions in Table 4 . By introducing technological innovation, it is possible to reduce the impact of negative externalities of environmental governance on employment. The results in Table 5 also show that the industrial structure, regional economic development level, capital structure and so on are positively related to employment. The impact of environmental governance on employment may also be affected by many factors such as regional economic development. Therefore, under the storm of environmental governance, the intensity, mode and path of environmental governance should consider the differences of various regions and implement differential environmental governance policies. From the above empirical results, it can be found that whether the investment of pollution governance or SO 2 removal is used as a measure of environmental governance, there is a positive correlation between environmental governance and employment, indicating that effective environmental governance can play a positive role in promoting employment. At the same time, after introducing the intermediary variable of technological innovation, it can be found that the reemployment of skilled workers can be promoted by strengthening the intensity of technological innovation. This also alleviates the adverse effects of high-intensity environmental governance on employment to a certain extent. This is consistent with the conclusion reached by Morgenstern (2002) , indicating that although the intensity of environmental governance has increased, as long as an effective solution can be found, a win-win situation between the mitigation of environmental governance negative externalities and employment growth can still be achieved.
CONCLUSIONS AND POLICY RECOMMENDATION
This paper used the panel data of the relevant variables in seven provinces of Beijing-Tianjin-Hebei and surrounding areas from 2005 to 2015. Based on the Cobb-Douglas production function, a mediating effect model with technological innovation as a mediating variable was introduced. And this paper empirically analyzed the impact of negative externality of environmental governance on employment, which is measured by investment in pollutant control and industrial SO 2 removal. The results show that environmental governance has a non-negligible impact on employment, which mainly manifests that environmental governance has a positive impact on employment. Secondly, on the basis of the existing research on the relationship between environmental governance and employment, this paper combines the C-D production function with the mediating effect model. By constructing the path of environmental governance-technological innovation-employment, the paper aims to solve the impact of negative externalities of environmental governance on employment. In addition, taking investment in pollutant governance and the SO 2 removal as the indicators of environmental governance, this paper studies how environmental governance affects employment through technological innovation under these two indicators. Finally, using OLS, FE, 2SLS and GMM related robustness tests to examine the relationship between variables and employment, it is found that environmental governance will have a positive impact on employment in the case of strengthening technological innovation, which again verifies the robustness of our conclusion.
Under the background of the great development of globalization, ecological civilization and the construction of harmonious society, constructing an economy-ecologypeople's livelihood employment harmonious development society will be the main problem that China and even the whole world will face in the future, and it is also the comprehensive problem that the government needs to solve urgently. The formulation of policies requires comprehensive consideration of economic, social and people's livelihood effects. Therefore, this paper explored the employment effect of negative externalities in environmental governance, which had important policy implications on how to achieve the win-win situation of environmental governance and employment. (1) Based on the positive relationship between environmental governance and employment, we can find that there is no conflict between strict environmental governance and employment. Therefore, the Chinese government should appropriately strengthen environmental governance and balance the negative externalities brought about by environmental governance with employment. This is not only the need to accelerate economic development and expand employment, but also the realistic need to achieve the harmonious development of people's livelihood and environment. (2) Considering the highpressure environmental governance may bring some negative externalities, such as the adverse effects on employment. Therefore, in order to alleviate the impact of negative externalities of environmental governance on employment, the government is encouraged to increase technological innovation and technology investment while carrying out environmental governance to provide technical posts and opportunities for skilled workers to reemployment. (3) In terms of the two measures of environmental governance, namely, investment in pollutant control and the SO 2 removal, the means of environmental governance are different, and the impact on employment is also different. The reason is mainly due to the differences in economic development level, technical level and industrial structure of various provinces, and environmental governance will also have a differential impact on employment. Therefore, the government should give full consideration to the level of economic development, scientific research level and industrial structure of each region, formulate differentiated environmental governance policies, avoid carrying out "one-size-fits-all" environmental governance to mitigate the negative externalities of environmental governance. Thereby achieving a win-win situation of environmental friendship and social employment.
In conclusion, through the path of environmental governance-technology innovation-employment, we can find that China can reduce the negative externalities of environmental governance and achieve a win-win situation of environmental governance and employment development by strengthening technological innovation in the process of environmental governance. In addition, the mediating effect model based on C-D production function proposed in this study can also be widely used in other research fields at home and abroad, such as environmental governance, labor productivity, enterprise production and so on. It is of great significance to solve the problems of negative externality of environmental governance and low production efficiency, thereby realizing the win-win situation of environmental governance, social employment and economic development, and promoting the harmonious and sustainable development of environment and society. Due to the availability of data, it is currently impossible to study the impact of environmental governance on business employment from the enterprise level, which will become a major challenge that we need to address in our next research.
